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The Sentinel-3 tandem phase
❖ Sentinel-3A was launched in Feb 2016 with 4 instruments on-board
❖

❖

❖

❖

SRAL, a Ku/C Band Synthetic Aperture Radar Altimeter
✓ Sea, land water and ice altimetry
MWR, a microwave radiometer
✓ Used for tropospheric correction of altimetry measurements
SLSTR, a Thermal IR radiometer
✓ Land and Surface Temperature mission
OLCI, a VIS-NIR multispectral imager
✓ Ocean and Land imaging
✓ Synergy products with SLSTR (surface reflectances and aerosols)

❖ Sentinel-3B launch on 25th April 2018 (identical payload)
❖

It was decided to put S3B in a tandem formation with Sentinel-3A during the commissioning
phase, before joining its operational position
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The Sentinel-3 tandem phase
❖ Sentinel-3B Tandem phase
❖
❖

❖

Continuity of climate sea surface level data records was a major motivation for the S3B tandem
S3A and S3B will continue to operate in a constellation during the next decade, ultimately
replaced by S3C and S3D
However, the benefits for the optical instruments have been remarkable

❖ Context
❖
❖
❖

Long tandem phases (6 months) had been implemented before for altimetry mission (e.g.
NASA/CNES JASON series)
Tandem phases for optical constellations are less frequent (e.g. Landsat 5 / Landsat 7 : 4 days
tandem phase)
Optical inter-comparison usually rely on Simultaneous Nadir Observations
✓ Few observations, usually at high latitudes
✓ Field-of-view effects not accessible
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The Sentinel-3 tandem phase
❖ Tandem configuration
❖
❖

Same ground track (+/- 1 km)
30 s along-track separation

❖ Timeline
❖
❖

❖

Effective tandem phase: 4 months
“slow drift” phase: partial overlap of optical
instruments’ swaths
Several switches of altimetry operating modes
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The Sentinel-3 tandem for climate study
❖ A specific study was commissioned by ESA to exploit the data acquired during the
tandem phase
❖
❖
❖

Website: https://s3tandem.eu/
Overview paper: “Benefits and Lessons Learned from the Sentinel-3 Tandem Phase”
https://doi.org/10.3390/rs12172668
5 scientific papers already published, and counting:
https://www.researchgate.net/project/Sentinel-3-Tandem-for-Climate

❖ Some significant altimetry results
❖
❖

First quantitative assessment of the impact of swell on SAR altimetry data
Perfect inter-operability of SRAL-A and SRAL-B measurements over land ice

❖ This presentation will be focused optical instruments

S3 Tandem For Climate | 21/09/2018| 5

Main results: OLCI L1

❖ Evidence of an inter-sensor bias of ~2%
❖
❖
❖
❖

OLCI-A brighter
Nearly linear spectral slope
Nearly flat in the field of view after empirical
flat-fielding of each sensor
Relatively stable in time during the tandem
period

❖ Harmonization
❖

Demonstrated over sample products during
tandem
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Main results: OLCI L2
❖ Comparison of L2 products after harmonization
❖
❖

Very efficient for OLCI FAPAR (left) and Water Chlorophyll products
OLCI Terrestrial Chlorophyll Index (right): differences remain due to spectral response differences in
the red-edge
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Main results: OLCI L2
❖ Drift phase analysis
❖
❖

The drift phase allows comparing near simultaneous observations with different viewing conditions
Assessment of BRDF-related effects on L2 retrieval
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Main results: OLCI L2
❖ Drift phase analysis
❖
❖

Low impact on Chl (right), higher on FAPAR (left)
Quantification of BRDF modelling uncertainties
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Main results: SLSTR
❖ S3A-S3B differences as a function of S3B Brightness Temperature
❖
❖

Significant non-linear error observed on oblique view (left): attributed to contamination by
background signal
After correction for each sensor: measurements are much more consistent
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Main results: SLSTR
❖ Assessment of measurement uncertainties L1
❖
❖

❖

Histogram of inter-sensor differences, normalized by expected measurement uncertainties (blue)
DL/u(DL)
Fits expected normal distribution (black) for the Nadir view, but not for the oblique view
Bi-modal distribution of differences points to a instrument effect not properly accounted for
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Main results: SLSTR
❖ L2 Sea Surface Temperature inter-comparisons
❖
❖

Global distribution of differences demonstrate inter-operability of the sensors
But small differences between retrieval algorithms (N2: blue, N3: green, D2: red, D3: Cyan)
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Conclusions and recommendations
❖ Tandem phase allows inter-sensor comparisons on a very large amount of data
❖
❖
❖

❖

Overwhelmingly larger than can be collected with cross-overs (SNO)
More robust statistics
Investigation of fine effects not accessible with standard inter-comparisons
✓ Impact of instrument events such as decontamination
✓ Sensitivity to field of view, signal level, etc.
Reference can be used to validate other inter-comparison methods (cf. next talk on DCC by
N. Lamquin)

❖ Although inter-comparisons are not enough to solve all issues, they reveal areas
where our understanding of the instrument is incomplete
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Conclusions and recommendations
❖ Recommendations
❖
❖
❖
❖
❖

A tandem phase during commissioning operations is highly beneficial for satellites operating in
constellation on the same orbit
The 30 s interval between the S3 satellites is appropriate for the analysis of optical
instruments mesurements
The tandem phase timeline shall accomodate time for instrument post-launch stabilization
Efficient inter-comparisons require reprocessed data with optimized calibration
Comparison of differences to expected measurement uncertainties is highly instructive
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Thank you for your attention
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